Activation of PAR1 in the lateral hypothalamus of rats enhances food intake and REMS through CB1R.
The activation of protease-activated receptor 1 (PAR1) in cultured rat hippocampal neurons triggers synaptic retrograde signaling through the endocannabinoid 2-arachidonoylglycerol, thereby activating the cannabinoid receptor 1 (CB1R). CB1R is a metabotropic receptor activated by marihuana and endocannabinoids that suppresses neurotransmitter release. Also, activation of the CB1R increases rapid eye movement sleep (REMS) and food intake. The lateral hypothalamus is a crucial structure to modulate both feeding and waking. To evaluate the effect of PAR1 stimulation in the lateral hypothalamus on food intake and on the sleep-waking cycle, we implanted rats with electrodes, for recording sleep, and cannulae, to administer S1820, a selective PAR1 agonist peptide, bilaterally into the lateral hypothalamus. To determine whether the effects induced by PAR1 stimulation were mediated by CB1R activation, we administered AM251, a CB1R inverse agonist, to block S1820 effects. Our results show that the stimulation of PAR1 into the lateral hypothalamus increases both food intake and REMS and such effects were prevented by AM251, indicating that PAR1 modulates both food intake and the sleep-waking cycle, in the lateral hypothalamus, through CB1R activation. This study shows novel behavioral changes induced by PAR1 activation and further supports the notion that endocannabinoids are food intake and REMS promoters.